Walker 256/S carcinosarcoma causes osteoporosis-like changes through ectopical secretion of luteinizing hormone-releasing hormone.
We have shown that Walker 256/S mammary carcinoma caused osteoporosis-like changes in young female rats, accompanied by low serum estradiol and hypercalciuria without changes in the serum levels of calcium, phosphorus, and parathyroid hormone-related peptide. In this study, we investigated the cause of bone loss after Walker 256/S inoculation into female 6-week-old Wistar Imamichi rats, focusing on the sex hormone balance in the host animal. Walker 256/S-bearing rats showed characteristic osteoporosis, with a significant increase in spleen weight and a significant decrease in uterine weight by 14 days after s.c. tumor inoculation. In the in vitro bone marrow culture, mineralized nodule formation ability decreased according to the time after tumor inoculation, and tartrate-resistant acid phosphatase-positive multinucleated cell formation increased at 7 days after tumor inoculation, but it began to decrease at 14 days after tumor inoculation. This indicates that after inoculation with Walker 256/S tumor, the progenitors of osteoblasts and ostroclasts lost their balance in the bone turnover, resulting in bone resorption. On the other hand, Walker 256/S carcinoma expressed luteinizing hormone-releasing hormone (LH-RH) mRNA, and in Walker 256/S-bearing rats, the serum LH-RH level increased significantly from 3 days after tumor inoculation, whereas in the healthy control rats, this level was very low. Consequently, the serum levels of follicle-stimulating hormone, luteinizing hormone, estradiol, and progesterone were significantly lower in the tumor-bearing rats than in the healthy control rats. Because the LH-RH gene is located in the long prolactin release-inhibiting factor (PIF) gene and mRNA amplified by reverse transcription-PCR in this study contained whole LH-RH and a part of PIF, the Walker 256/S tumor is thought to express PIF. Indeed, the serum prolactin level decreased in tumor-bearing rats. The serum level of growth hormone, one of the other pituitary hormones, was not changed. Moreover, the level of an osteolytic cytokine, tumor necrosis factor alpha, increased in the serum of Walker 256/S-bearing rats, although this may be a result of the immune response of the host animal to tumor growth as well as an enlarged spleen. In conclusion, the Walker 256/S tumor lowers estrogen secretion through ectopical oversecretion of LH-RH, and then osteolytic cytokines, such as tumor necrosis factor alpha, increase in tumor-bearing rats, escape the control of estrogen, and activate osteoclasts, resulting in bone loss in a short period.